Influence of genetically inherited complement deficiencies on humoral immune response in guinea pigs.
To assess the role of complement in the induction of the humoral immune response, we studied the antibody response of guinea pigs genetically deficient in the second component of the classical complement pathway (C2D-GP) to bacteriophage phi X 174--a T cell-dependent antigen--in comparison with normal guinea pigs and C4D-GP, for which a disturbance in induction of antibody response has been described. We were able to establish a clear dose-response relationship: with low doses of antigen (1 X 10(9) PFU/kg), the antibody response of both complement-deficient strains was grossly impaired as compared with normal guinea pigs. After primary immunization, the peak antibody titer was diminished (1 log10) and declined rapidly; after secondary immunization, the diminution became even more distinct. Both complement-deficient strains had unusual secondary antibody responses almost identical to their primary ones, and amplification of antibody titer, as well as regular isotype switch from IgM to IgG, was absent. By increasing the antigen dose (2 X 10(9) PFU/kg), the antibody responses of the complement-deficient guinea pigs tend to normalize, and when high doses of antigen (1 X 10(10) PFU/kg) were used, the behavior of the complement-deficient animals was nearly indistinguishable from that of normal animals. Partial restoration of the immune response was seen when substituting the genetic complement deficiency by giving serum as source of the missing complement component. The important contribution of the C2 deficiency is given by the now compelling evidence that it is not the missing individual component itself, but rather the common block in sequential activation of C3 via the classical pathway in both complement deficiencies, that is responsible for the impaired humoral immune response, especially at low antigen doses. We therefore postulate that an intact classical pathway contributes to reaching a normal humoral immune response.